Mitochondrial behavior during axon regeneration/degeneration in vivo.
Over the last decade, mitochondrial dynamics beyond function during axon regeneration/degeneration have received attention. Axons have an effective delivery system of mitochondria shuttling between soma and axonal terminals, due to their polarized structure. The proper axonal transport of mitochondria, coordinated with mitochondrial fission/fusion and clearance, is vital for supplying high power energy in injured axons. Many researchers have studied mitochondrial dynamics using in vitro cultured cells with significant progress reported. However, the in vitro culture system is missing a physiological environment including glial cells, immune cells, and endothelial cells, whose communications are indispensable to nerve regeneration/degeneration. In line with this, the understanding of mitochondrial behavior in injured axon in vivo is necessary for promoting the physiological understanding of damaged axons and the development of a therapeutic strategy. In this review, we focus on recent insights into in vivo mitochondrial dynamics during axonal regeneration/degeneration, and introduce the advances of mouse strains to visualize mitochondria in a neuron-specific or an injury-specific manner, which are extremely useful for nerve regeneration/degeneration studies.